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Studies on nepoviruses and tobraviruses, and their relationships with their associated vector
nematodes, are scarce in Spain. However, virus disease symptoms have often been detected
and their nematode vectors are widespread in Peninsular Spain. Nepovirus vector nematodes
(Longidorus attenuatus, L. coespiticola, L. elongatus, L. macrosoma, Xiphinema coxi, X.
diversicaudatum, X. index, X. italiae, X. pseudocoxi and X. vuittenezi) have been found
associated with fruit and cereal crops. AH are also widespread in other crops and uncultivated
areas, together with X. rivesi, which has not yet been found associated with fruit and cereal
crops in Spain. Tobravirus vectors have been less studied in Spain. Ofthe five recorded species,
Paratrichodorus minor and Trichodorus primitivus are present on maize and wheat respect-
ively. The geographical and host distribution of these nematodes are given and their ecological
characteristics are discussed.
Introduction
Virus vector nematodes, especially Longidorids, have been rather well studied in Spain with
respect to: distribution in different areas and crops (Arias et al., 1985, 1986a; Bello et al., 1986;
Navas & Arias, 1986; Navas et al., 1988); taxonomy and morphology (Andrés & Arias, 1987,
1988a; Arias, 1978; Arias & Roca, 1986; Arias et al., 1986b, 1987; Rey et al., 1988; Roca & Arias,
1986). Sorne work also exists on biology (Andrés & Arias, 1988b), pathogenicity (Andrés &
Arias, 1985, 1988a) and ultrastructure (Lopez-Abella et al., 1964, 1966, 1967; Andrés et al., 1988,
1989).
As regards nepoviruses, sorne papers have dealt with grapevine fanleaf nepovirus (Peña
Iglesias & Ayuso, 1971; Peña Iglesias et al., 1978; Fresno et al., 1978; Romero et al., 1978),
artichoke degeneration virus (Romero et al., 1985) and fruit trees crops (Camarasa et al., 1987).
There are only two papers on nematode-virus disease relationships (Alfaro Garcia, 1971; Fijo &
Arias, 1976) and there is no joint work between virologists and nematologists, though sorne
associations have been detected in the field.
The aim of this work was, therefore, to compile the information available on this subject in
Spain and to discuss the problems that these nematodes could represent for cereals and fruit
crops, the importance of such crops as refuges and sources of these pathogens, and their ecology
and distribution. Joint studies between nematologists and virologists are needed on the
epidemiology ofthese diseases as a basis for preventing their spread and the introduction ofnew
viruses and/or strains.
Virus-vector nematodes in cereal growing areas
Brome mosaic bromovirus (BMV) is the only virus reported to be transmitted in cereals by
nematodes, Xiphinema paraelongatum and X. coxi (Bancroft, 1970). It causes mosaic on barley,
wheat, oats, rye and necrosis on maize, and probably has the widest range of grass hosts of any
mechanically transmissible virus. It has been reported in USA, South Africa, Germany, Finland
and Russia, but not yet in Spain (Jordá & Osea, 1987). However, X. coxi europaeum and X.
pseudocoxi, components of the X. coxi complex (Sturhan, 1985), have been reported at 11
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localities in the Región Central, and at one biotope in La Rioja and at seven points in the Región
Central respectively, but have not yet been found on cereal crops.
Another nematode of this farnily, Longidorus belloi, recently described and not yet
dernonstrated as a virus vector, has been found in cereal growing areas, causing root tip galls in
wheat, barley, lentil, vetch and rye-grass (Andrés & Arias, 1988c).
Besides, L. elongatus has been found on rye and wheat, X. diversicaudatum on oats and wheat,
X. index on rnaize, and X. italiae on barley, oats and wheat. All these nematodes are vectors of
different nepoviruses in other crops. Arnong tobravirus vectors, Paratrichodorus minor has been
reported causing darnage on rnaize (Del Moral & Martinez-Aljama, 1985) and P. hispanus has
recently been described on wheat (Roca & Arias, 1986). Though none of these nernatodes are
vectors of any virus in cereal crops, they could use thern as refuges.
Virus-vector nematodes in fruit crops
Sorne 16 nepoviruses have been reported on fruit crops in Europe and Arnerica, transrnitted by
seven species of Longidorus, five of Xiphinema and one of Paralongidorus. Only cherry leaf roll
nepovirus (CLRV) has been detected in Spain, on alrnond, hazel and walnut, and only recently
(Carnarasa et al., 1987). However, eight nepovirus vectors appear widespread on different host
plants, five of thern in association with fruit crops. Table 1 shows the virus-vector nernatodes
which occur on fruit trees in Spain, as well as the viruses which they have been reported to
transmit in other countries.
Table 1. Nematode-borne virus diseases in Spanish fruit crops
Viroses transmises par les nématodes dans les cultures fruitieres en Espagne
Host plants in which virus Spanish fruit crops
Nematode Nepovirus transmission has been proved coneerned
L. attenuatus TBRV English strain pear apple, fig, peaeh, plum,
(tomato blaek ringspot) quince and medIar
L. coespiticola AMV (arabis mosaie) eherry, plum, strawberry almond, apple, fig, pear,
peaeh, plum,
strawberry and walnut
L. macrosoma CCRV (eherry ehlorotie eherry fig
ringspot)
PNRV (prunus neerotie prunus
ringspot)
RRSV eherry strain eherry, plum
(raspberry ringspot)
RRSV English strain mulberry, pear, raspberry
and strawberry
X. diversicaudatum AMV eherry, plum, strawberry eherry, sweet eherry, fig,
hazel and plum
CCRV eherry
CLRV (eherry leaf roll) eherry, blackberry, plum
RMV (rosette mosaie) peaeh, pear
RRSV English strain cherry, mulberry, raspberry,
peaeh, plum
SRV (strawberry ringspot) peaeh
X. vuittenezi CLRV (eherry leaf roll) eherry, blaekberry, plum aprieot and pear
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Vector species which have not been found in fruit crops in Spain are: L. elongatus, vector of
CLRV and raspberry ringspot nepovirus; X. coxi complex, vector of arabis mosaic nepovirus
(AMV) and strawberry latent ringspot nepovirus (SLRV); X. rivesi, vector of tomato ringspot
nepovirus (TomRSV) on different fruit trees and small-fruit crops. These nematodes have,
however, been reported on many other host plants.
On the other hand, Arias et al. (1985) have reported the presence on fruit trees ofnematodes
which transmit viruses to other crops: X. index (on apricot, fig, mediar and peach); X. italiae (cm
almond, apricot, cherry, hazel, mulberry, peach, pomegranate and walnut). In addition,
Trichodorus spp., which are vectors of tobacco rattle tobravirus and pea early browning
tobravirus, have been found on cherry, fig and pear.
Distribution and ecology
The geographical distribution of these species in Spain is illustrated in Figs 1-4. Studies carried
out in Spain on the infiuence of environmental factors on species of the family Longidoridae
show that thei( occurrence is greatly infiuenced by vegetation, climate and soil structure. So, we
can distinguish two groups according to their distribution, one formed by L. attenuatus, L. belloi,
L. elongatus and L. macrosoma, appearing in Mediterranean environments with a potential
vegetation of evergreen oaks (Quercus ilex) and a semi-arid climate, alld the other by L.
coespiticola, X. diversicaudatum, X. vuittenezi and X. coxi complex, preferring atlantic
environments with deciduous oaks and subhumid to humid climate, which is in agreement with
their distribution in Europe and with the observations by Bello et al. (1986).
•
• L .attenuatus
o L. coespiticola
• L. elonqatus
o L. macrosoma
Fig. 1. Geographical distribution in Spain of Longidorus spp. known elsewhere as virus vectors on fruit
crops.
Répartition géographique en Espagne des especes de Longidorus reconnues ailleurs comme vecteurs de virus
des arbres fruitiers.
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Fig. 2. Geographical distribution in Spain of Longidorus belloi.
Répartition géographique en Espagne de L. belloi.
L. attenuatus has appeared mainly in the south-western quadrant of the peninsula with sorne
records in the Región Central and the Mediterranean coast, on cultivated land, mainly fmit
crops, and on uncultivated areas on siliceous soil. L. be/loi, previously reported as L.
profundorum (Andrés & Bello, 1984; Arias et al., 1985) is the most frequent and widespread
species in the genus and occurs mainly in the Región Central in different crops, especially cereals,
and also in uncultivated zones, in clay soils, often in deeper horizons (15-40 cm d.epth). L.
elongatus is mainly distributed in the Región Central in uncultivated areas, while L. maerosoma
also occurs in uncultivated areas but is much more common in crops, especially fmit crops and
vineyards.
L. coespiticola has appeared in the northern central area of continental Spain and at sorne
isolated points on the Mediterranean coast, in fmit crops and uncultivated zones with calcareous
soils. X. coxi complex (X. coxi europaeum and X. pseudocoxi) has a distribution restricted to the
Región Central, with one isolated record in La Rioja, associated with sandy-Ioam soils with 3-
7% of organic matter and pH 6. It prefers uncultivated woodlands and pasture1ands, though X.
pseudocoxi has been found once in association with fmit trees crops and vineyards. X.
diversicaudatum is rather widespread in the northern central area of Spain, can be considered
typical of uncultivated soils with high contents of organic matter, but is also frequent in fmit
crops and there are a few records in cereal areas; it is predominant in siliceous soils with coarse
particles and is found in the higher altitudes, depending on climate, potential vegetation and
crops. The Región Central can be considered the southern limit of its distribution (Navas et al.,
1988). X. vuittenezi is not very frequent but has appeared especially in the northern-central area
of Spain in uncultivated soils and fmit crops (Navas et al., 1988). Finally, X. rivesi has been
found at one spot in the Región Central on grapevine and one in the south causing damage to
roses.
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Fig. 3. Geographical distribution in Spain of Xiphinema spp. known elsewhere as virus vectors on fruit crops
and cereals.
Répartition géographique en Espagne des especes de Xiphinema reconnues ailleurs comme vecteurs de virus
des arbres fruitiers et des céreales.
Tobravirus vectors, Trichodorus and Paratrichodorus spp., have been less studied in Spain.
There are records of P. minor on maize and potatoes, P. hispanus on wheat, P. cf. acutus on
Quercus pyrenaica, Trichodorus primitivus on U/mus sp., Trichodorus cf. cedarus on Quercus
pyrenaica and Trichodorus spp. on cherry, fig, pear, uncultivated woodlands and vegetable crops
such as pea and potatoes.
Conclusions
Studies on nepoviruses and tobraviruses are scarce in Spain in spite of the fact that their
nematode vectors are well represented in cultivated as well as in uncultivated soils. CLRV is the
only nepovirus detected on fruit trees, no nematode-transmitted virus has been found on cereals
and no tobraviruses have been reported.
Relationships between nematode vectors and the viruses they transmit have not been
investigated in Spain in spite of the number of virus-vector species reported with this capability
in fruit crops and cereals in Spain. Longidorid nepovirus vectors could have important econornic
infiuences on these crops, while tobravirus vectors could use sorne of these crops, especially
cereals or weeds in fruit crops, as refuges.
Environrnental factors have a notable infiuence on virus-vector nernatode distribution. In
Spain these nernatodes can be c1assified into two groups according to their distribution areas,
one Mediterranean (L. attenuatus, L. belloi, L. e/ongatus and L. macrosoma) and the other
Atlantic or Continental (L. coespitico/a, X. diversicaudatum, X. vuittenezi and X. coxi cornplex).
Joint studies by nematologists and virologists on the distribution and biology of these
,.'
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• Trichodarus S.1. spp.
* T primitivus
o T cf cedarus
* Paratrichadarus hispanus
... P. minar
• P cf acutus
~J
o
/ ~v Vi( \ J
1/ < 'L""-~. V \"7 J
! ........-. ./ r I
I
Fig. 4. Geographical distribution in Spain of Paratrichodorus spp. and Trichodorus spp.
Répartition géographique en Espagne des especes de Paratrichodorus et de Trochodorus.
nematodes in relation to virus diseases, as well as on hostjparasite relationships and virus
transmission, are needed to understand the pathological and resistance phenomena generated by
the direct action of the pathogens of the host plants.
Studies on the transmission capability of Spanish species for alien virus strains' will be
necessary to know the potential of new viruses or strains which could be introduced into our
crops, as well as the role of cereal crops and weeds of fruit crops as tobravirus-vector refuges.
They are needed to prevent the spread ofsuch diseases and the introduction of new strains and to
find alternative solutions to the use of chemical soils sterilizants for the control of their vectors.
Acknowledgements
The authors are indented to Prof. Bello for his suggestions and to Mrs Robles for her assistance.
Nématodes vecteurs de virus sur cultures céréalieres et fruitieres en Espagne
11 manque, en Espagne, des études approfondies sur les népovirus et les tobravirus, et leurs
associations avec des nématodes vecteurs. Toutefois, des sympt6mes probablement attribuables
aces virus sont fréquemment constatés et les vecteurs sont largement disséminés en Espagne
continentale. Plusieurs vecteurs de népovirus (Longidorus attenuatus, L. coespiticola, L.
elongatus, L. macrosoma, Xiphinema coxi, X. diversicaudatum, X. index, X. italiae, X. pseudocoxi
et X. vuittenezz) ont été détectés en association avec des cultures fruitieres et céréalieres. Ils sont
fréquents sur d'autres cultures, et dans les zones non cu1tivées, de meme que X. rivesi jusqu'ici
non trouvé sur arbres fruitiers ou céréales en Espagne. Les vecteurs de tobravirus sont moins
bien connus en Espagne. Parmi les cinq especes présentes, Paratrichodorus minor et Trichodorus
.. '
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primitivus sont présents sur mais et sur blé, respectivement. Des résultats sont présentés sur la
distribution géographique et les plantes-hotes de ces nématodes, ainsi que sur leur écologie.
BMPYCOHOCHble HeMaTOAbl Ha 3naKOBblX M tl>PYKTOBbIX KynbTypax B ~cnaHMM
MccJIeAOBaHIUI HerroBHpycOB H ToGpaBHPycoB H HX B3aHMOCBSl3H C cOOTBeCTByroIUHMH HeMaTOAa-
MH-rrepeHOC'lHKaMH B McrraHHH AO HaCTOSlIUero BpeMeHH rrO'lTH He rrpOBOAHJIHCb. npH 3TOM, OA-
HaKO, CHMrrTOMbl BHpYCHoro 3aGOJIeBaHHSI O'leHb 'laCTb oGHap)')KHBaJIHCb H rrepeHOCSlmHe HX
HeMaTOAbl IImpOKO pacrrpOCTpaHeHbl Ha nHpeHeHCKOM rrOJIYOCTpOBe. HeMaTOAbl-rrepeHOC'lHKH
HerrOBHpYCOB {Longidorus attenuatus, L coespiticola, L elongatus, L macrosoma, Xiphinema coxi, X.
diversicaudatum, X. index, X. italiae, X. pseudocoxi H X. vuittenezi ) 6bIJIH HaHAeHbl B CO'leTaHHH C
epPYKTOBblMH H 3JIaKOBbIMH KYJIbTypaMH. Bce OHH TaK}I{e IIIHpOKO pacrrpOCTpaHeHbl Ha APyrux
KYJIbTypax H HeB03AeJIbIBaeMbIx rrJIOmaASlX, BMeCTe C X. rivesi, KOTOpbIH B ~~CToSlIUee BpeMSI eme
He GbIJI HaHAeH B CO'leTaHHH C epPYKTOBblMH H 3JIaKOBbIMH KYJIbTypaMH B McrraHHH. nepeHOC'lHKH
ToGpaBHpycoB B McrraHHH H3yqaJIHCb B MeHblIleH CTerreHH. M3 rrSlTH 3aperHcTpHpoBaHHblx BHAOB,
Paratrichodorus minor H Trichodorus primitivus rrpHCYTCTByroT Ha KYKYPY3e H rrllleHHQe, COOTBeTC·
TBeHHO. PacrrpeAeJIeHHe 3THX HeMaTOA rro reorpaqm'leCKHM 30HaM H paCTeHHSlM-X03S1eBaM rrpHBO-
AHTCSI B HaCTOSlIUeH CTaTbe C YKa3aHHeM HX COOTBeTCTByroIUHX 3KOJIOrH'IeCKHX xapaKTepM:CTHK.
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